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l ^.<\, .,»> cjU^ ^ Ajsuij Ajfrl j jJt p , tilluMj (jiajVlj SUaJI ^ AjjjjaA! ^ 4jjuA - 
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U.aVih 


liLjjiAl <jA4A i iliVLaxAui) *^JaAj 7) f~'j a A' 


(jixj ^ AlaSt*. $JL»£ J*A*duj La* tAjjVJA«a CjtaaL» Sjc. ^ Q/7 5 - COOH lK 3 ^ cP»*J-uJ 

fjk d]j£ tilajjj i(E210) j^j^W jjC- 4jjUJ| CjLjjAlAIj jj^-ac. Jl« AjjljxSI 

.jjIaxSl AIa xI <U U. a]) LjjjlujVt 

.u^ C5^J^ JjSjjjj J*j L5^ 6j u/iVi ^Iaj fLiajj Cjtj^L Sjb^ 

<j-a Sj^^a ^ dLjj-LS) (j^a a^J Aj^jLaI) A^ualt AjAxaj ^jjaU) )A& qa JjVt f 

.djjjlJt (jiaAA (> tibUxSt j u^Vn f jaJl Ut t jjILa I t ^ <^U^u£ 

;lj' ik* a 


K a (C 6 H 5 - COOH (aq)/C 6 H 5 - COO (aq )) = 6,31.10 


i-5 


M(C 6 H 5 C0 2 H) = 122 g.moY 


LjIjjIlS) (JA 4jj£ ^jk J ,J^it djJjLl) (J^XA^ 4 -jjjLaS| A-LuoISI AjAxj :JjVt f j-xlt 

e-UJI UK tgUjlA] axj . ^ = 244 mg c^Lj^IaII <AjI j^L ^ja 4_aa£ ^jUaK ^IS 

. pH = 2,95 <5 V 0 = iOO (S 0 ) ^ ‘ j^' 

* 

. s-IaIIj C 6 H 5 - COOH(aq) uLj^aaII a ^.AaLUI AjjUaKII 5J^LslxJI l_lKI % \ 

.C 6 H 5 - COOH (aq) / C 6 H 5 - COO( aq ) pK A ^4 4^' .2 

.(S 0 ) Jj 1 ^' C 6 H 5 - COOH (aq)/C 6 H 5 - COO- (aq ) 1^ ] ^ .3 

^jUxlKII ^alS CjIjjIUI ^3 yyi A iKJl Aj!l& # 4 

a j4 j) Na + (aq)+ HO' (aq) aJs^Ijj (S 0 ) J <>> V A = 10,0 mL 

.V B E = 18,0 mL jA jal£2ll ^ . C B = 1,0.1 O' 2 mol.L 1 <A^' 

HO' (aq) C 6 H 5 - COOH (aq) Ajj^' U£ J&lijll t_u£l . 1.4 

.UK J 

.(S 0 ) C A 2.4 

. V 0 (5 0 J ^ tiLjJpUl aIK m <^j3 . 3.4 

-C5 jUaK 1I C_^^)Ja CIaI^^IaII ^ \ p <j^jLU( Ajjaull A-<u3 .4.4 

djjjLl) (jixAA (ja jluut jj^Vi f JxJ) 

C 6 H 5 - COO - CH 3 dll jJpJ lg_liJ (jxa S 4-a^tj dll jlojj j JjJaaJj ^ tiLjJpUl (JaaIjlU 


;AjjV1 (3^j ULjj^)K] 1 ^j>aA^k 4 <J jjUjaII j c^Lj^IaII ijjl LujVI (Jc»lili ^jc» 


laII 


c 6 h 5 -cooh+ch 3 -oh 


c 6 h 5 -coo-ch 3 +h 2 o 


.J^jliiUI <ja n = 0,3 mol j l>* n = 0,3 mol 0* <j c1aV>UI ^jUUa Jajlk S jIojI j^-aj 

, JC =. 4 6^>UoVt (Jcrlij 5 J^Ijlaj Ajj^)3a 1I Jjl jSlI AIajU 
.(Jolslll ^3 AWn^)KJI ^j>aA^k .1 

r b4^ J jjljjJI J&liill x Jivu ji .3 

(1 + 4K) 

aAaa 0 Az, ja^a\1 U)^3^j^ a!\^. aac. -UjKJI l_iK^)j aa^. .4 

-( _Jc.lijll f 4-aj9 i— lui^l .5 


** = 
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0,25 
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CjU^. jl j ^ Ajsluu j AjC-Ijj]) ^ .jlaJt j Stub! ^ ALaa Aa-uj^ail ^ >^5*J| 4uxCu - 
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• <SL^. ^ 4-uLiaj£JI <C» ja^a!) ^J] ^jC^a^. <jA AjaS l SJjJaJ .6 

<— Jj t d ) ^ja (JS ^jC- Ua^. jl 


^jujLlaII <uLl<u£1 I ^jjl jJ Jiliu 

i 

Jc-lidll 1 jlA Jl^jj 

LJ 

^ uj' clcjii 

c 


(ALij 13) fbjJ)l 

<-^i ^ ^U«iVI billajai :(iaij 2.5) 1 

Aijjiaj ij^ja - "" , (jIaj un t<_Jal1 £j& CjV^- 4 ^ ^bcbuiVI 4JaJbVI t-ilajj 

hu./ill 4 l y*Ji (fluorodeoxy glucose) J J^J^ (J-* JJJ^' J^ 4 AjcIx^I Jlj* <jL«Uib 

.iabii)l Aj^lxuiy) 18 F J^' FDG 

.<b^lA ljI jx4l£ <Uauil jj AjjuUI CjlfrljuiVi £jjj (jLaj FDG ^JouiIjj <jiajjJ ^Jjjj £>L, jl^2l Jxj 

.i-tl .U» /. 


18 Ne 

;o Jve 

78 JT 1 

9^ 

"O 

,s'- y 

I4 7 N 

SI j^t 

7,338 

6,629 

7,765 

7,473 

— ( /nucleon ) <udllj Jajjlt AiUa 

A 

? ;/2 =110 min : 7 *F *■ j^c. 


7 ®F Sljj buflj .1 

. p + JaLiill ^UJi) 18 F 

* 

# Sc1j1ia]| dl^ll IaWa 4 ^)^lill Sl^J dual) A]Aaa L_uSI .1.1 

;^Jj Ia <ja l_u£Ij (JIj^juJI cCljj^pu a£jj ^-Ic- (JSjI .2.1 


9 j 18 t> 7 *F jj^' 

i 

(JjS al jj <]j£ 

LJ 

# 

f MeV / nucleon ) Si jjl Jajjll AilL <jc. jj*j 

C 

A = t 1/2 .ln2 JaUall Ailj (jc. JJXJ 

J 


18 Ne • • 7 ^f TV lj£ 6^ I jl jiLual ji&Vl SljiJI 4tiLlj^ !>Ux^ 4 .3.1 


■ 10 


FDG Ji o C&* .2 

. a = 5,0.70 s Bq I lg . J*iLai FDG <3* ^tA 3 jW^V 

^C-LxjoiVI l^JaLuU Cl n^k L^Lu^a AjuoaL^JI <C-Ludll ^^juUjabQ L_lia]| ^lu^. ^-9 FDG L>° ^ ^)JjCa^l) ^1) 

(jj& 1^.1, .u^a 6^)C1 jI*JI <C.LaJl (ji^« ^lul 4 ^ jA 

.a 0 -3,3.10 9 Bq is* u' c3^ 

L-JalSt ^jLu AjI aIumI :(LH 5) 2 cyj-^l 

(j-4 ^ViMj 4 jbUlS Jlaj u jJ j-a JLajlLuAj 4 W^i <j-a Lujj^j cillLa Mjluj (^ jULluI Jtjt 

4uSUaSt 4-uitjjJ! l $jiLa1\ t JA JL^lLuu) 44JJU jjjj 4ujj] RC ^jUj <j! Vu*il 4 -ujIjJ J^Lk ^ Avu'l 

.^tjla RLC Sjti2 

jLUlS Jlaj-a l! j-a JLojlLuAj 4 Sn4 /J 

l(j^ J (4/6 ^C^Aj^all (1^ jSalll ^9 (J11 xia]| ^JJ^^lllI L_uS^)ll]| CllLuJ^I 3^ 4L_flj£^ 

• / 0 = 2.10~ 5 A 4lAj «i3. j-* - 

‘ R q Al«jlLj jl - 


0,75 


0,75 

0,75 


0,5 

0,5 
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$ f AjLjoj L fUlLa - 

jtnll - 

M c f t ) L_LujLLg jtg-^ 4 -LjujI Jj £±2 J if[ jLlill ilioiVI (JjlC'l 6 t 0 =0 ^aaill Ale* 

^ W^ll ( 2 ) lMI l)-^ 



2 Jlilt 



. u c ( t ) jn*^ ^-j' (J^liluilj . 1.1 

. C = 1 iuF <j' on .2.1 

4JJU JJJJ Ajjji RC <-Jai]| ^Uj 4jU1uiI 5-uil Jj .2 

• O'® (jj^-^'j (3) (JjaaII t - n^jlill jllulVI 3?^ t4qil mil (J Ajt mil A-aja (j- 4 (jq's'lll 

i ]7 AjjS (J-^jj- 4 ■^J' 4 “ 

‘ R = 2.10 3 fl ^ji - 

j (2 Ajtjaill i < q'XJI - 

.on^o* (J^ K Jn&\ - 

Aic. ( 2 ) £j^a J- 4 ^ Jj £^-9 ‘( 1 ) jLjJI £^-9 UK <— *Ka]I O'- ‘3 3 tLu^/l ^»lfl 

.(. VKUl Qu U c ( t ) jn J-^ *— J ll C_ IjoiLLa jlgja. ^Jajuil jJ £j2j t t Q =0 ^ KaJII 

Wuill ^ 4 ) JUu 


0,5 

0,75 



4 


to 


0) (2) 

K 


C 


ib 


R 


3 <J^' 


t L iSLail *UjI u c ( t ) < 2 jJalijll < 1 jIjla 1 I cLni) % \J 2 

t 

# d^)WI c!jI^)1aI^)Ij aI^^j t j A c> lS^ ^))} x ^ . u c ( t ) — A.e T (J^. c > n^j .2.2 

.2.1 C5^ C ijj& (3^^ . t 3.2 


0,75 


1 

0,5 
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AJtjla RLC »j'^ .3 

^a^VI ( 3 j^ 3 ^a 1 I £a ^ic* ( 3 ) jyi ^9 (JIaaII L_uS^Illl ^ 1 \ illLoiVI <*— flljJal 

Aic. (2) ^jJ^jaII J] jLlill ^Jali iliuiVI tUl^ (J^ja .<Ua£a L = 0,1 h 

A 0 =0 

• CS-^J^' M s f t ) j^j^'j *■ <*5 <a \ l jJJ a c ( t ) J^J^' l>» JS <—>' (5) J^Ull JUj 



. if = —C.u 2 +— .— r.Up icfftj US c_iiSj t Ufc o jIUl aJSJI 4SIL3I jjj*j J jjj .1.3 

2 c 2 R 2 " 

oi^J I JJxuSJ JacJ ,tj= 3,5 ms J t 0 =0 (jUtxaJll jJJ o jIUl U1SJI AilkJI JJ*J i /Igf = - gjj” 4 -*j 3 J.Ia. .2.3 

4 "V jjjj j 

(Sjj*Ia - 41 jIj ) £dali> ljL^ |U^ 4£j* :(Laj 5.5) 3 £j>uJt 

ljI£jaJ( 4-uut jJ ^a-uuj Caia cAjjiJl iajjdJIj LgJ ^/iVi ^ jUt 4^ jL 4jL^t ^LuiaVI CjLSja Jojjjj 

.tgj SjjaaI) AjjLjjaIS) jjJLLoJ) <jImu jjiaH] £-m]b 

4£ja 4-uj1 jJj 4-511111 JIa-s ^ (5 j L-dua ^ua! (7 jj^A1\ j£ja 4£ja 4-uj( jJ 

.4£ja j£i $ JjaaII Cj) jlat jLlt <j^aju JjJaj £a j^j^ajU - ( 5 j L-ilufl ^ | 4-jJjJla ^java 

^luaI) 4 JU^I JIaa ^ uiLa 4 £j^ 4 -uut jJ # 1 

li ^ 5 ^Ajud^ ^ t 0 = 0 4 Jaa 3 ]l 

g-Sajuj 2>^ h L5^ A 4-laflJ (jj& jfi 4!i1j£ j S^jjar i>rO ^Uul 

.(1 J^ill)/ ^ L>a jVl ^uLuij 5 j ^Lou 3 6 jVt 

6 Jf^ (j'^j Lh^ -W^. 1 jaI! ( O y i ,j ) ^ G 

^ULllc. 

;ljI aIjjla 



/^ = OA = 1 m • g =9,8 m.s~ 2 


q j^J f ) j us* ^1511 uj^^' . 1.1 

. Q jaaxjII gr.VnjLjjl . 2.1 

. / LS^ (-H 3 jVI J) f 5 )*■ ^ulsJI 4 iiaJ ^ 4 ^j 3 L_Uaa.l . 3 .J 


0,5 

1 


1 

0,5 

0,5 
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Ailoa. jl j ^ AjjlA j AjeljjJl ^ j SLaJl ^ jl£> Aaajjauil ^ (^SaJj Ajslui - 


NS 27 


? = 0,65 s 

A 

£ = 0,45 s 

Z 

t = 0,35 s 

L_J 

£ = 0,25 s 

I 


^ajud^jl Lf o =0 A.lAa3]t Ale. fcAjAa* ^JA .4.1 


. V ' 0 = 3.V 0 “SAiJ ^C- J*"J A 4Jaii]l jjA ( S ) 

> 

L- il£l j a£^)j ^ic. 


(" $ J L_iL^all ^ajua^Jl AiiaJ Aaj 3 




{cAU - ( S ) ^1 } AjAjAIa AS'JA^A 4 -uit jJ % 2 

A \ ^ A jjjjfl jy AXx^aJA jjc. AjU] (jiajUj ( S ) A-AH 

^LlaII £a ^ G 3 f^j (j^)l jllI Ale. # £ AlL^L^aj 

.(2 lMI) »jiWi -1 ojj^)a]| ^ O y i ) 

aJA^UI Ale. AjjAj Ae.^)juj (jjAj a^j^aA Aj^I jli £jJa^A q c. ^ $ J ^ 3 ^ 

•*o = ° 

;lj! ik*a 


$ <Ajl£l£l^.y I ^.ja^n Ja^j - 
£jJa^ll A^Ual lx^.^)A d^juIa ^)JC. ^pajLllI L^jS (jj^J ^ill AlLaJl ^)lA^J - 
A^Ual tx^.^)A i (} (JajAj ^£a 1I <^lsyi (_£ jAlaa!! j 4 E 


1 £J^)a 


pe 

e Ajii^l 

* pp " 


x 2 Aiy^ e 


( 3 ) JSjAII ^ W!a JIaj 
.( 0 ,i ) f^ 5 ^' G j j£ j^l 

;^ja (JS Aajs jl 4 ( 3 ) (J£jA 1 I ^ W ia IaIajc .1 . 1.2 

Aj^L^JI j 
Aj^aII AiUa £ .^A 

^ P e max 

.CjbLjjII x m .jr 

# AjAjA 1 a 1 I Ae. ja^n a\\ AAulLul! AiUall £ Aaj 3 ^Uxa tgr,*iVujj| . 2.2 

. v = 0,25 m.s 1 j^JLj cy 2 ^' c> G j$ ja ja j . 3.2 

> X . . , 

# T Q L_Lai^l = 2 tt . — — >. n^j AjLjAjAII] (j-^aLaJI jj^l 3 ’ 


0,5 


1,5 


0,5 
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